TUBERCULOSIS is a disease of civilization. It is held by many that the Bacilluts tuberculosis is ubiquitous, but evidence goes far to prove that this statement is erroneous, and that in places where the white man has not penetrated, the disease does not exist. This statement, again, needs a little qualification, for tuberculosis may be spread by natives returning to their dwellings after they have contracted the disease themselves by contact with white people, each of them then constituting a focus for further dissemination.
The human aspect of this subject has been dealt with in considerable detail in another place in a work devoted to questions of the health problems of the Empire; space and time forbid my repeating the evidence there adduced.
To the question: " Does Tuberculosis exist in Wild Animals under Natural Conditions ? " one would reply emphatically in the negative, or, if one wished to be cautious, one might say that it is highly improbable. I have tried to find records of its existence, but can discover no data which as scientists we could consider reliable. The facts quoted from the Tuberculosis Commission Report: (1) That some of the monkeys received by them were already infected; (2) that Ebers had found the disease present in some wild swine which bad been taken from a private preserve; and (3) that the disease occurs in pheasants, all count for nothing unless contact and association with domesticated animals or with human beings can be positively excluded. We must in fairness concede that evidence of tuberculosis amongst wild animals in a state of nature is hard to obtain, because, when a wild animal sickens, it is in most cases promptly killed by its companions and devoured by them or by scavenger birds.
In the case of wild animals in captivity there is, however, a very different tale to tell. In the first place, it is not always the fittest that fall into captivity, the healthiest either escape or are killed; those which are caught are either the very young, or those handicapped by sickness or injury, whose very incapacity has enabled their capture to be achieved-in other words, an instance of survival of the unfit.
Secondly, contact and association with their captors and attendants, unhygienic conditions of storage and transit, provide increased opportunities for communication of disease primarily, and the spread of it secondarily.
Thirdly, after arrival at their final destination where they can be carefully tended, with all the goodwill in the world, with careful and regular feeding, as good housing as is possible in the best supervised Zoological Gardens, the confinement necessarily leads in the majority of them to a lowering of general tone and vigour, enhanced by the ennui and lack of exercise which the hunting for food and stalking of their prey obviate under natural conditions. Also the lack of air and of the inestimable benefits of sunshine, all exert in their various degrees a detrimental effect upon the general health.
Since the human and the bovine types of the bacillus are those found to cause disease in man, they have naturally been studied in greater detail than the avian, piscine, or reptilian types.
Working, however, with animals in captivity as, for example, in the Zoological Society's Prosectorium, where birds comprise nearly half of the deaths-investigated, the question of avian tuberculosis comes to occupy a more important place than [November 24, 1926. J,A-C M 1 either of the other types individually. In veterinary work avian tuberculosis is beginning to play a much greater part than formerly, and probably in human medicine also, the chances of infection by the avian organism are not so beyond the realms of possibility that the case can be summarily dismissed without even the customary caution.
Cases of infection by the avian strain have been reported in nearly all the domestic animals, and even in man. To some mammals it is but slightly infective, but to others-for example, the pig and the rabbit the avian seems to be almost equally pathogenic with the bovine strain, though perhaps the disease resulting is of a milder type. In fact, from inquiries recently carried out in the United States, it is concluded that nearly nine-tenths of the cases of tuberculosis in pigs are to be ascribed to the avian bacillus.
We shall not be far wrong if we take it that all the types of tubercle bacilli found in the higher vertebrates can become infective for any member of the class. As examples we may mention that the parrot is regarded as being peculiarly susceptible to the bacillus in that it may suffer from tuberculosis caused by the human, bovine, or avian type; also that the human type of organism has been isolated from a duck. I am not, however, proposing to discuss tuberculosis in domesticated aninmals, and will confine my remarks to personal experiences obtained during the last two years in carrying out autopsies on animals dying at the Gardens of the Zoological Society of London.
It is remarkable that many animals not only live, but may remain to all appearances in good, and even in excellent, health, until shortly before death, although the disease is not only widespread in the body, but in an advanced stage, thus constituting a grave menace to other, healthy, animals in close contact with them. I could quote several instances of this, but two will be sufficient to illustrate the point, one amongst mammals, and one amongst birds.
(1) A Mozambique cercopitheque (Cercopithecus rufoviridis) was found dead one morning, nothing remarkable having been noticed in its health or behaviour on the previous day. At the autopsy there was no noteworthy emaciation, but the following conditions were revealed when the body was opened. Both lungs were in a state of broncho-pneumonic phthisis with cavitation in parts (the specimen is preserved in the Comparative Pathology Section of the Museum of the London School of Hygiene and Tropical Medicine), the pleurs were studded with tuberculous deposits, many of them caseated, the great omentum was peppered all over with milia, so also was the mesentery, but less thickly; the liver showed numerous deposits varying generally in size from milia to hempseed, but a few were larger. The spleen was three to four times the normal size and was thickly studded with caseated deposits up to the size of a pea. The head of the pancreas was converted into a single caseous mass (the bladder contained some urine, but no reduction of Fehling's solution occurred on testing). There were small tubercles in the left kidney; none were seen in the right; small tubercles were present on the outer surface of the wall of the bladder. The bronchial, infraclavicular, and mesenteric glands were much enlarged and caseated, the former breaking down and containing creamy pus. Smears were made from each of the above sites and acid-fast bacilli were present in all.
(2) An avian exanmple. A grey-headed porphyria (Porphyria poliocephala) was found (lead in the aviary. There was an abscess involving the left ear and extending forwards so as partly to cover the left eye. This was found to contain cheesy pus, revealing many acid-fast bacilli. The air-sacs, on both sides, posterior as well as anterior, were filled with tuberculous masses, forming almost a cast of the thorax; in the myocardium (this is, in my experience, uncommon) were two caseous masses. In the abdomen the disease was equally extensive. As already stated, the posterior air-sacs contained masses of cheesy deposit, the serous coat of the intestine throughout its length was covered with milia (more will be said on this later), and so also was the parietal peritoneum. No signs of any ulceration were seen when the intestine was opened. The liver was studded throughout with small caseated masses. The spleen was enlarged and nodular; the cortical region consisted of a mass of tuberculous 194s material, while in the interior were seen a few large and many small masses; small tubercles were seen in the cortical area of both kidneys.
From the characters of these lesions they must have been of some standing, and not the result of a generalization shortly before death, yet there had been nothing particular noticed as regards the bird's health or appetite.
In some animals, on the other hand--and this remark applies more particularly to mammals, there is a rapid falling off in condition, a troublesome cough if the lungs are involved, an obstinate diarrhoea if the intestinal tract is infected, with a marked degree of emaciation, and the animal is mopy and listless; but this rapid deterioration of health is noticed in many only a few days before death.
We may say, speaking generally, first, that the disease in animals may reach an advanced stage without producing anything very noticeable in the way of symptoms, there being in manv cases no marked emaciation, and the appetite remaining good up to the very last ; secondly, that in them the generalization is greater than is usual in man: thirdly, that in the great majority of cases the development of the disease appears to be much more rapid. For this reason, perhaps, one practically never sees signs of healed tuberculosis in wi]d animals. They constitute a virgin soil, a non-immunized community, and when once the disease is introduced among them it will spread like a prairie fire, just as it does among a native race previously free from tuberculosis.
Primates, Carnivora, Rodentia, Aves, may each and all reveal at autopsy indications of heavy and widespread infection and yet show little or no emaciation and retain a good coat. It may be worthy of a passing remark that some mammals afford good examples illustrating this last point. Thus, in a lion, dead from tuberculosis, the mane was noticed to be exceptionally fine and silky; other mammals may also show a similar silky coat. May not this be analogous to the fine, soft, silky hair of the delicate tuberculous type in man ? On the same lines, perhaps, is the wonderfully fine plumage exhibited by some tuberculous birds, surpassing even the splendour of their kind. This is particularly noticeable in gallinaceous birds. Even when emaciation is present, the colouring remains and the feathers so exuberant as to mask the loss of flesh, though, if actually weighed, the bird has clearly gone very light.
And again, we all know the fine reds and blues of the wattles and combs of some birds. We have noticed at the Zoological Gardens that even when the bird is obviously ill, wasting, moping, and showing other signs of disease, the comb and wattles often retain their brilliant colouring in tuberculosis. May we, perhaps, compare this with the fascinating, delicate, hectic flush of young people suffering from tuberculosis ?
I will now discuss some striking differences between the symptoms and pathological findings in animals and those commonly met with in man. These are many, but I will call attention to a few only.
(1) Haemoptysis. This is a common symptom of pulmonary tuberculosis in man, but I have never seen it in wild animals, nor have I been able to obtain any history of it. Whether it occurs in domesticated animals I am not in a position to say. In some of those dying at the Zoological Gardens with advanced pulmonary disease, a true broncho-pneumonic phthisis with cavitation was present-I have seen it in mammals and a reptile, and one specimen at least is now at the Museum of the London School of Hygiene and Tropical Medicine-the symptoms were cough, emaciation, diarrhea, and so on, but never haemoptysis.
(2) Cough.-In some cases this is present, but not marked; in others it is distressing and persistent. In others, again, this symptom may be absent, although the pulmonary involvement is extensive. Moreover, when present, it is of little or no diagnostic value, for animals do not expectorate and a troublesome cough is often present without any tuberculosis, due, perhaps, to the inhalation of straw particles and seeds from the bedding. Its greatest value is that it leads one to examine the feces for the bacilli as they pass through from swallowed sputum.
(3) Brain Tubercutlosis is very rare in my experience, not yet a very long one, it is true, but I cannot find any records in previous reports, though these date back for many years. As a matter of fact, I can only recollect two during the last two years. In one of these there were very sparse milia in the meninges along the fissure of Sylvius, as part of a widespread generalization.
The second record, that a of sooty mangabey (Cercocebusfu liginosus), more than five years in the Gardens, is worth noting for the amount of involvement of the central nervous system. The dura inater was slightly adherent over the sagittal suture. There was an abscess as large as a split pea on the dura over the right motor area, and caseated milia over the temporal region of the right side and in the temporal fossa. There was no sign of any abscess in the cerebellar region. A few scattered milia were seen in the left parietal. There was leptomeningitis of the inferior frontal lobes on both sides. As regards the brain itself, there was a superficial abscess in the apex of the right temporal lobe as large as a hempseed, with hiemorrhage over the upper half of the arc. This was associated with extensive tuberculous meningitis over the temporal lobe. Lastly, and this is specially noteworthy, the pituitary was very prominent owing to a well-marked abscess in the sella turcica and occupying the lower half of the pituitaryfgland. There were a few milia in the upper half. Tuberculosis of this gland has been recorded in human pathology, but is, I believe, a rare phenomenon.
(4) The Bones and Joints would appear to be almost immune. The commonest exception to this generalization is found in the ribs in mammalian cases, in which I have found tuberculous abscesses on several occasions. In birds I have twice found the top of the sternum involved, in one case, that of an Amherst pheasant, there was a tumour as large as a fives ball with caseous contents and innumerable acid-fast bacilli. This also is in the Museum. It is a strange fact that, however extensively and densely the air-sacs may be involved, and even the lungs as well, I have not been able to demonstrate the bacilli in scrapings from within the long bones.
I have not yet met with a case of the Pierre Marie syndrome, which has been recorded as occurring in a non-pulmonary form in gallinaceous birds, and is said to be tuberculous in nature. Lass6re, Ball and others, in their work on the tuberculous basis of this condition in the horse and large dogs, have shown that the Pierre Marie syndrome, known better, perhaps, by the more cumbrous name of hypertrophic pulmonary osteo-arthropathy and recognized for a long time in man. also occurs in large dogs, such as Great Danes and St. Bernards. Bacterial examination fails in this condition to reveal any tubercle bacilli-in fact, on this account Poncet brought forward his " th6orie toxinaire "-but when an emulsion of the triturated bonefragments was injected into guinea-pigs tuberculization resulted. I am not aware of any corresponding investigation in human cases.
(5) Calcification, though occurring not very uncommonly in man, in old caseous foci or in glands the seat of old-standing disease, is a late development in the human subject. In bovines, however, the condition is said to be relatively frequent, and, moreover, occurs early, in about three months from the time of onset of the disease.
(6) Pus-formation, the common state of tuberculous lesions in man, is comparatively rare in the tuberculosis of wild mammals, and in birds I have never seen it. In mammals-monkeys, for example-I have seen empyema resulting from extension of a pulmonary cavity to the pleura, or, more commonly, from the bursting of a broken-down bronchial gland. In birds, however, one may see an organ converted into a vast tuberculous mass or containing a large number of deposits, some isolated, others confluent. But they are in most cases firm, well-defined, caseous and fibro-caseous masses, not with creamy pus, but with brittle, cheesy contents .and a fibrotic border.
It has been said that the principal and only significant routes of diffusion of tuberculosis are through the respiratory and alimentary tracts. This holds good generally for o?0 mammals and birds, but not in the case of reptiles. It is true I have seen respiratory tuberculosis in reptiles, but quite as often it has presented itself as extensive, firm, cheesy and even crumbly calcareous masses in the subcutaneous tissues, the bacilli entering by the cutaneous route, and widely destroying the tissues beneath the scales, and, later, spreading through the muscles.
Speaking generally, we find that as regards the portal of entry the alimentary route is the more important in Primates and birds, for in the latter, at all events, the disease is largely spread by their swallowing material soiled by fceces containing numerous bacilli. In many mammals, also, the habit of putting everything into their mouths is, at least, a potential source of danger. In this there is a very close analogy between the monkey and the man-cub. The former struggle for food on a dusty bacillus-laden exereta-soaked floor, even seize it from each others' mouths to transfer it with soiled fingers to their own. Is the latter, the young of Homo sapiens, in much better case? We have summed up the matter in the following words taken from the article on " Tuberculosis " in " Health Problems of the Empire " (p. 265):-" Old nurses with a chronic cough will persist in tasting the baby's food to see whether it is sweet or cool enough, and it has been proved that in the mouths of phthisical persons there are virulent tubercle bacilli, and, further, that in a large percentage of such cases, the spoons and table-utensils used by thein are infective; attendants and so-called friends will kiss the baby on the mouth or will insert their fingers to feel for coming teeth; the mother or the nurse will feed the child with dainties from her own plate, using her own spoon: articles well covered with the infant's saliva are dropped on to the dusty floor, or in the street, are picked up and given back to the child, who again promptly returns them to its mouth. In short, the 'dirty age,' when everything within reach is inserted into the mouth, is the dangerous age as regards tuberculosis."
Other mammals, especially the ungulata, are more liable to infection by the respiratory route. It is, however, as we all know, not an easy matter to determine the primary portal of entry in every case. Feeding experiments have shown that the bacilli can reach the lungs by passing through the intestinal wall and by way of the lymphatics, leaving no gross lesions, and a definite decision as to the route is open to fallacy. Also, argument on the principle that the "oldest or best developed lesions occur where the originally settled organisms exerted their maximum effect" is again liable to mislead, while yet again the disease in many cases runs so rapid a course that it may be impossible to say which is the oldest lesion.
Other organs in which tuberculosis is frequently seen are the spleen and the liver. I have notes of some figures which I think were worked out by Dr. Herbert Fox. In these it is stated that in mammals the liver is found involved in 58 per cent., the spleen in 67 per cent.; in birds the liver in 80 per cent., and the spleen in 68 per cent. It is also recorded that in monkeys the spleen appears to be particularly susceptible, in fact, it is the high proportion of spleen tuberculosis in monkeys which constitutes a large factor in the percentage rate. So much so is this the case that a general tuberculous nodular involvement of the liver and spleen (associated, perhaps, with pulmonary disease) goes by the name of' monkey tuberculosis."
Sometimes, in addition to this splenic and hepatic condition, but equally often without, or with merely a few, deposits of the size of milia or hemp-seed, we find in monkeys a broncho-pneumonic phthisis, with cavity formation as in man, or a massive caseation like a tuberculous pneumonia. In monkeys, however, though several cases have occurred in the course of my autopsies at the Zoological Gardens, I have never observed the condition found in chronic pulmonary tuberculosis in man in which the vessels appear unsupported and aneurysmal in the cavity. In this connexion I may again refer to the absence of hmmoptysis as a feature in animal tuberculosis.
Tuberculosis of the thyroid is a rare event (I speak of my own findings). I have twice seen miliary infection as part of w-idespread generalization, namely, in a Malbrouck cercopitheque (Cercopithecus cynosurus) and a common macaque (Macacus fascicutlaris); once a single deposit, the size of a hemp-seed, in a green cercopitheque (Cercopithecits sabaezs); once, in a roughed lemur (Lemur varius), several small nodules, and twice a definite caseating mass as large as a pea. These last were seen in a common macaque and in a Schlegel's spider monkey (Ateles pan).
Myocardial deposits also are very rare; I have seen them only twice, although the pericardium may be extensively affected, usually by direct extension fromn the left pleura.
Glandular involvement is usually well marked in fairly early stages, and in the later stages the glands are converted into matted, caseated masses. Cervical gland tuberculosis is not common in those specimens I have examined, but bronchial and infraclavicular involvement frequently occurs. The mesenteric glands also are often a little enlarged and are found upon opening to contain a small bead of caseous pus. I have, however, on two occasions found masses of agglomerated, adherent caseous glands in the abdomen, resembling the tabes mesenterica of children.
Avian tuberculosis, as seen in wild birds (I presume it also occurs in domesticated birds, but of these I have no first-hand knowledge), presents certain marked differences from the disease as seen in mammals, and a few remarks on this point are therefore desirable.
(1) Instead of the usual condition of miliary or larger tubercles derived from an aggregation of smaller tubercles, with a breaking-down centre and a periphery verging into the surrounding tissue, we frequently find isolated nodules with a well-defined circumference. This outer limitation results from the formation of a fibro-cellular peripheral zone giving the appearance of a distinct capsule formation, an appearance which is emphasized by the fact that the tubercle can be enucleated, practically entire, leaving a cavity with a greyish lining. Moreover, the central area does not soften and break down, but is formed of a gritty, brittle, firm, almost chalky mass. In other words, we do not find anything resembling the softening to the extent of creamy pus production as is seen in mammalian cases. A possible explanation of this is, I think, of a twofold nature. First, infection with pyogenic cocci is a rare event in birds in any diseased condition, and so with tuberculosis; secondly, polymorphonuclear leucocytes do not form a large percentage of the white cells in avian blood; thus, normally in the fowl the percentage of polymorphonuclears and eosinophils together, is stated by various authors to vary between thirty and forty, and by the majority of observers to be nearer the former than the latter figure. Ellermann and Bang, who have probably done as much work on this question as any investigators, give twenty-nine for the leucocytes with spindle-shaped granules (the analogue of the finely granular neutrophil in man) and four for the spherical granular cell, which corresponds with the eosinophil.
(2) As noted by Dr. Fox, we not infrequently see a large central mass which has undergone a hyaline necrosis, apparently simultaneously, over a fairly large area; the condition is named "gelatinous tuberculosis," and is quite distinct from the slow necrosis of mammalian tubercles.
(3) Again, one may meet with tubercles attaining a considerable size without the occurrence of any necrosis or caseation in the central parts. On microscopical examination these are seen to be cellular throughout and may be denominated tuberculomata. Fox thinks them suggestive of the " perlsucht " of bovines. In none of the Bovide in which death has occurred from tuberculosis have I seen the pearl condition found in domesticated animals. It is only right, however, to state that few of this group have died from tuberculosis since I began work at the Prosectorium of the Zoological Society.
(4) Cutaneous tuberculosis is commoner in birds than in mammals. In reptiles, as already mentioned, the cutaneous portal of entry is not uncommon. The wartylooking growth seen in the neighbourhood of the eye in some birds-parrots for example-proved on examination to be tuberculous, as in the porphyria whose case was related earlier in this paper.
(5) Fox describes three forms of intestinal tuberculosis in Aves, and we have met with all of them during the last two years. (i) The bacilli would seem to have been brought by the lymphatic route to the subperitoneal tissue and to produce small nodules in the serous coat. It is possible, of course, that they have gained access to the serosa by penetration from the mucous surface, but the distribution, and the fact that the mucosa seems to be intact, are evidence in favour of the former hypothesis. (ii) Tuberculous ulceration of the intestinal mucosa showing no unusual appearance, and probably resulting from ingestion of the bacilli. (iii) A less common condition, occurring especially in the upper part of the bowel,-in the duodenum. The wall is thicker and tougher than normal, the mucosa appears healthy, and the villi are prominent, reminding one somewhat of the rubber mats with upstanding points which are seen in shops to facilitate the picking up of change. Microscopical examination reveals tubercle bacilli and a " diffuse cellular exudation in the villous stalk and the adjacent submucosa," and there may be prominent aggregations of lymphoid cells arranged follicularly. The serosa is intact.
There are other points of difference between human tuberculosis and the disease in wild animals, and differences also between that occurring in wild mammals and that in birds, but the above are the most important.
Lastly, the microscopical appearance of the tubercles as seen in different animal groups needs a brief description, for although the general principle as regards structure is the same in eaclh, individual differences are considerable, though not always so definite as to be diagnostic.
Beginning with the iniliary tubercle of the human disease, we find a more or less circular or spherical mass consisting of cells arranged roughly concentrically, each with pale cytoplasm and an elongated nucleus the so-called epithelioid or endothelioid cells with possibly a giant-cell in the centre of the aggregation, the processes of which extend between these epithelioid cells; outside these again are a number of mononuclear, lymphoid cells, supported by a fine reticular tissue arising from fibroblasts. The capillaries and lymph-spaces originally present become obliterated and to the resulting deprivation of nutriment is ascribed the necrosis which ensues in the more central parts of the tuberculous nodule. Others hold that the necrosis is due directly to the effect of toxins produced by the bacilli. Very likely both processes participate, for if the capillaries are obliterated the tubercle in the earlier stages is but small and sufficient nutriment would probably enter by absorption.
At a more advanced stage, which even the more recently formed tubercles have usually reached at the time that microscopical examination becomes possible, the central necrosis is as a rule complete, giant-cells are present and endothelioid cells abundant, the lymphoid layer being, in human cases, narrow in proportion; the epithelioid cells are most striking.
In bovines, the epithelioid cells are abundant, but they appear to be smaller than in man; the small round lymphoid cells are not very numerous, but giant-cells are prominent; the connective tissue is relatively more marked and caseation and even calcification are liable to occur early. In dogs-in the domesticated animal, at least-giant-cells seem to be conspicuous by their absence. Some authorities state that giant-cells are always absent in canine tuberculosis. My experience in this respect is not sufficient to warrant an expression of opinion. I may here mention, incidentally, the peculiar condition met with in the liver of tuberculous dogs which has been given the name of "atypical tuberculosis" of the dog. Nodules varying in size from a few millimetres to several centimetres are seen, having a wavy outline and a very congested periphery. They may become umbilicated as the result of sinking or contraction due to the central necrosis, and are therefore not uncommonly confused with neoplasms. Microscopically, the histological findings are typical, the larger nodules being composed by the confluence of small tubercles, hence the designation "atypical" is applicable to the macroscopical appearance only.
In monkeys, giant-cells are usually present, but they may be exceedingly scarce, in fact, in some parts, absent. The epithelioid cells are large and often of a syncytial type. Central necrosis seems to extend rapidly, the peripheral reaction is very slight and the round-cell accumulation is relatively narrow and little noticeable. In fact, we have all the characteristics of an inflammatory focus of rapid growth.
Lastly, in birds, we find a peculiar disposition of the multinucleated cells such as I have not noticed in any other group. They may constitute an almost complete rinig of large cells with the nuclei placed at the outer part, as at the convexity of a horseshoe, or like a palisade of syncytial cells with radiating columns of nuclei, more or less, and often more than less, completely surrounding the area of central necrosis which is thus sharply defined. The agglomeration of epithelioid cells external to these is generally rather scanty, as are also the lymphoid round cells. The connective tissue development outside this, however, is very prominent, and it is probably due to this that the cheesy, or more often cretaceous, core is so easily shelled out.
By the kind permission of Dr. Andrew Balfour, the Director of the London School of Hygiene and Tropical Medicine, I have been able to bring some specimens deposited in the museum there from cases wvhich I have met with in the course of my work as pathologist to the Zoological Society, illustrating some of the points which have been referred to in the foregoing paper, and a few slides demonstrating some of the microscopical appearances of the disease in wild animals.
Dr. KINGSTON BARTON said he was interested in hearing from Dr. Scott that quite rarely secondary growths of tuberculous tumours were found within the heart walls of a mammal. Dr. Barton had recently met with a case where several very large tuberculous tumours were found within the wall substance of a heart, in a Siamese youth, who had died rather suddenly whilst suffering from what was diagnosed as a general tuberculosis within the thorax. This case also reminded him (Dr. Barton) of points mentioned by Dr. Scott that, in sonie animals the secondary tumours of tuberculous growth were quite free from any signs of even a threatening suppuration, but rather of a simple fibrous nature. The first microscopist who cut sections of these swellings rem-loved from the Siamese youth, reported that they might be gummata, and even ventured to suggest they were due to " yaws." However, when the heart and its tumours, and other material from the thorax, were submitted to the pathologists at St. Bartholomew's Hospital, and the clinical history was explained, they had no doubt whatever that the swellings were simply large masses of non-suppurative, tuberculous growth. This Siamese youth in some of his habits imitated the life of those animals who carried on with their active life close up to their end, in the way to which Dr. Scott has drawn attention. The patient, having led for several years quite a normal life of a hard-working law student, declining to admit that he was ill, and being able to eat and digest all normal foods, appeared to look very well. It was only after passing all his examinations for the bar that he submitted to be overhauled, when a very serious state of disease was discovered within his thorax.
Concerning the different types of tuberculosis found in birds, cows, pigs, horses, &C., mentioned by Dr. Scott, he (Dr. Barton) suggested that the special type existing in birds mnight be due to the very high blood-temperature that was normial to them.
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